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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a compact zoom 
lens consisting of a small number of lenses though it has 
a high zoom ratio being about 4. 

SOLUTION: This zoom lens is constituted of three 
groups Gri to Gr3 which are positive, positive and 
negative, and the respective groups move to an object 
side in zooming from a wide end [W] to a telephoto end 
[T]. The 2nd group Gr2 consists of a negative power 
component LN2 and a positive power component LP2, 
and the 3rd group Gr3 consists of a positive power 
component LP3 and a negative power component LN3. 
The zoom lens satisfies conditional expressions: - 
0.6<f3/fW<-0.4, 1.5<TLW/Y’<2.1 (f3: the focal length of 
the 3rd group Gr3, fW: the focal length of an entire 
system at the wide end [W], TLW: entire length at the 
wide end [W] and Y’: maximum image height). 
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+ NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2, **** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the 1st group which has positive power in order from a body side, the 2nd group which 
has positive power, and the 3rd group which has negative power — since — zoom lens; 
characterized by to change, and to be the zoom lens which each aforementioned group moves to 
a body side in zooming from a wide edge to a tele edge, and for the 2nd group of the above to 
consist of the component of negative power, and the component of positive power, and to satisfy 
the following conditional expression further 

— 0.6< — f3-/fW<-0.41.5< — TLW/Y'<2.1, however f3: — the focal distance of the 3rd group, 
the focal distance of the whole system in a fW:wide edge, the overall length (distance from the 
1st page peak to the image surface) in a TLW:wide edge, and Y' — the :maximum image quantity 

— come out 

[Claim 2] the 1st group which has positive power in order from a body side, the 2nd group which 
has positive power, and the 3rd group which has negative power — since — zoom lens; 
characterized by to change, and to be the zoom lens which each aforementioned group moves to 
a body side in zooming from a wide edge to a tele edge, and for the 2nd group of the above to 
consist of the single lens of negative power, and the component of positive power, and to satisfy 
the following conditional expression further 

4.2< — beta 3 — T< 6, however the lateral magnification of the 3rd group in a beta3T:tele edge 

— it comes out 

[Claim 3] the 1st group which has positive power in order from a body side, the 2nd group which 
has positive power, and the 3rd group which has negative power — since — zoorri lens; 
characterized by to change, and to be the zoom lens which each aforementioned group moves to 
a body side in zooming from a wide edge to a tele edge, and for the 2nd group of the above to 
consist of the component of negative power, and the single lens of positive power, and to satisfy 
the following conditional expression further 

4.2< — beta 3 — T< 6, however the lateral magnification of the 3rd group in a beta3T:tele edge 

— it comes out 

[Claim 4] the 1st group which has positive power in order from a body side, the 2nd group which 
has positive power, and the 3rd group which has negative power — since — zoom lens; 
characterized by to change, and to be the zoom lens which each aforementioned group moves to 
a body side in zooming from a wide edge to a tele edge, and for the 2nd group of the above to 
consist of the single lens of negative power, and the component of positive power, and to satisfy 
the following conditional expression further 

0.5<f2-/fW< — 0.8-0.6<f3-/fW< -0.4, however f2; — the focal distance of the 2nd group, and f3: 

— the focal distance of the 3rd group, and the focal distance of the whole system in a fWiwide 
edge — it comes out 

[Claim 5] the 1 st group which has positive power in order from a body side, the 2nd group which 
has positive power, and the 3rd group which has negative power — since — zoom lens; 
characterized by to change, and to be the zoom lens which each aforementioned group moves to 
a body side in zooming from a wide edge to a tele edge, and for the 2nd group of the above to 
consist of the component of negative power, and the single lens of positive power, and to satisfy 
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the following conditional expression further 

0.5<f2-/fW< — 0.8“0.6<f3~/fW< -0.4, however f2: — the focal distance of the 2nd group, and to: 
— the focal distance of the 3rd group, and the focal distance of the whole system in a fW:wide 
edge — it comes out 

[Claim 6] The zoom lens according to claim 1 characterized by the component of the negative 
power of the 2nd group of the above consisting of single lenses. 

[Claim 7] The zoom lens according to claim 1 characterized by the component of the positive 
power of the 2nd group of the above consisting of single lenses. 

[Claim 8] Furthermore, zoom lens given in any 1 term of the claims 1-5 characterized by 
satisfying the following conditional expression: 

0.2< ~ the axial upper surface interval from tangent Iine23/TLW<0.4, however the maximum 
image side lens plane peak point of the 2nd group in a tangent line23:wide edge to the maximum 
body side lens plane peak point of the 3rd group, and the overall length (distance from the 1st 
page peak to the image surface) in a TLW;wide edge it comes out 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[ 0001 ] 

[The technical field to which invention belongs] this invention relates to the small zoom lens of 
high variable power suitable as a taking lens for lens shutter cameras about a zoom lens. 

[ 0002 ] 

[Description of the Prior Art] As a zoom lens for lens shutter cameras, in order to attain high 
variable powei — ization, the various proposals of what consisted of three positive, positive, and 
negative groups are made, and, recently, the various proposals also of the thing for attaining a 
raise in variable power and miniaturization by few lens number of sheets are made (JP,4- 
303809,A, JP,4-338910,A, JP,8-1 52559,A, JP,8-1 79215,A, JP,4-26001 6,A, JP,5-188296,A, JP,8- 
1 7921 5.A, etc.). 

[0003] 

[Problem(s) to be Solved by the Invention] Since the zoom lens proposed by JP,4-303809,A, 
JP,4-338910,A, JP,8-1 52559,A, and JP,8-179215,A has a 3 or more-time zoom ratio, it can be 
called effective composition in respect of high variable power. However, since all consist of 
seven or more lenses, it cannot be said that performance sufficient in respect of the reduction in 
number of sheets and miniaturization is attained. Moreover, since the zoom lens proposed by 
JP,4-260016,A, JP,5-188296,A, and JP,8~179215,A consists of few lens number of sheets, 
performance sufficient in respect of the reduction in number of sheets and miniaturization is 
attained. However, since a zoom ratio is a 1.5 - double-precision grade, there is a field which 
cannot be called quantity variable power. 

[0004] this invention is made in view of such a situation, and though it is small and high variable 
power (about 4— time zoom ratio), it aims at offering the zoom lens which consisted of low 
number of sheets. 

[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the zoom lens 
of the 1st invention The 1st group which has positive power in order from a body side, and the 
2nd group which has positive power, the 3rd group which has negative power — since it 
changes, and it is the zoom lens which each aforementioned group moves to a body side in 
zooming from a wide edge to a tele edge, the 2nd group of the above consists of the component 
of negative power, and the component of positive power, and it is characterized by satisfying the 
following conditional expression further 

- 0.6< ~ f3-/fW<-0.41.5< ~ TLW/Y’<2.1, however f3: — the focal distance of the 3rd group, 
the focal distance of the whole system in a fW:wide edge, the overall length (distance from the 
1st page peak to the image surface) in a TLWrwide edge, and Y' — the rmaximum image quantity 

— come out 

[0006] The 1st group to. which the zoom lens of the 2nd invention has positive power in order 
from a body side. It changes, the 2nd group which has positive power, and the 3rd group which 
has negative power — since — It is the zoom lens which each aforementioned group moves to a 
body side in zooming from a wide edge to a tele edge, and the 2nd group of the above consists 
of the single lens of negative power, and the component of positive power, and is characterized 
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by satisfying the following conditional expression further. i j 

4.2< -- beta 3 — T< 6. however the lateral magnification of the 3rd group in a beta3T;tele edge 

— it comes out _ . , 

[0007] The 1st group to which the zoom lens of the 3rd invention has positive power in order 
from a body side, It changes, the 2nd group which has positive power, and the 3rd group which 
has negative power — since -- It is the zoom lens which each aforementioned group moves to a 
body side in zooming from a wide edge to a tele edge, and the 2nd group of the above consists^ 
of the component of negative power, and the single lens of positive power, and is characterized 
by satisfying the following conditional expression further. 

4 2 < — beta 3 — T< 6, however the lateral magnification of the 3rd group in a beta3T:tele edge 

— it comes out . . . 

[0008] The 1 st group to which the zoom lens of the 4th invention has positive power in order 
from a body side, It changes, the 2nd group which has positive power, and the 3rd group which 
has negative power — since -- It is the zoom lens which each aforementioned group moves to a 
body side in zooming from a wide edge to a tele edge, and the 2nd group of the above consists 
of the single lens of neptive power, and the component of positive power, and is characterized 
by satisfying the following conditional expression further. 

0.5<f2-/fW< — 0.8-0.6<f3-/fW< -0.4, however f2; — the focal distance of the 2nd group, and f3. 

— the focal distance of the 3rd group, and the focal distance of the whole system in a fW:wide 
edge — it comes out 

[0009] The 1 st group to which the zoom lens of the 5th invention has positive power in order 
from a body side. It changes, the 2nd group which has positive power, and the 3rd group which 
has negative power — since ~ It is the zoom lens which each aforementioned group moves to a 
body side in zooming from a wide edge to a tele edge, and the 2nd group of the above consists 
of the component of negative power, and the single lens of positive power, and is characterized 
by satisfying the following conditional expression further. 

0.5<f2-/fW< — 0.8-0.6<f3-/fW< -0.4, however f2: — the focal distance of the 2nd group, and f3: 

— the focal distance of the 3rd group, and the focal distance of the whole system in a fW;wide 
edge — it comes out 

[0010] The zoom lens of the 6th invention is characterized by the component of the negative 
power of the 2nd group of the above consisting of single lenses in the composition of invention 

of the above 1 st. . 

[001 1] The zoom lens of the 7th invention is characterized by the component of the positive 
power of the 2nd group of the above consisting of single lenses in the composition of invention 

of the above 1 st. u.- r 

[0012] the zoom lens of the 8th invention — above-mentioned the 1- in the 5th composition of 

any one invention, it is characterized by satisfying the following conditional expression further 
0.2< — the axial upper surface interval from tangent Iine23/TLW<0.4, however the maximum 
image side lens plane peak point of the 2nd group in a tangent Iine23:wide edge to the maximum 
body side lens plane peak point of the 3rd group, and the overall length (distance from the 1 st 
page peak to the image surface) in a TLWiwide edge it comes out 



I VI J L* • 4-* 

[Embodiments of the Invention] Hereafter, the zoom lens which carried out this invention is 
explained, referring to a drawing. Drawing 1 - drawing 6 are the lens block diagrams 
corresponding to the zoom lens of the form of the 1st - the 6th operation, respectively, and 
show lens arrangement in a wide edge [W]. The arrow mj (2 j= 1, 3) in each lens block diagram 
shows typically movement of the j-th group (Gri) in zooming from a wide edge [WJ to a tele edge 
[T], respectively. Moreover, among each lens block diagram, the field where ri (i- 1. 2 and 3, ...) 
was attached is counted from a body side, and is the i-th field, and the field where * mark was 
given to ri is the aspheric surface. The axial upper surface interval to which di (i- 1 , 2 an , ».) 
was given is a group interval which counts from a body side and changes in zooming among the 
i-th axial upper surface intervals. 

[0014] The 1st group to which the form of the 1st - the 6th operation has positive power in 
order from a body side (Gri), the 2nd group (Gr2) which has positive power, and the 3rd group 
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(Gr3) which has negative power — since — it is the zoom lens of 3 group composition which it 
changes and each group (Gr1-Gr3) moves to a body side in zooming from a wide edge [W] to a 
tele edge [T] Also in the form of which operation, the 2nd group (Gr2) consists of the component 
(LN2) of negative power, and the component (LP2) of positive power, and the 3rd group (Gr3) 
consists of the component (LP3) of positive power, and the component (LN3) of negative power. 
Moreover, between the 2nd group (Gr2) and the 3rd group (Gr3), drawing (SP) which carries out 
zoom movement with the 2nd group (Gr2) is arranged. 

[0015] In the form ( drawing 1 - drawing 5 ) of the 1st - the 5th operation, each group is 
constituted as follows sequentially from the body side, with the positive meniscus lens of a 
convex, the 1st group (Gri) comes out and is constituted at the negative meniscus lens of 
concave, and the body side at the body side the 2nd group (Gr2) appears in a body side with the 
negative meniscus lens (LN2 and both sides are the aspheric surface) of a convex, and the 
positive lens (LP2) of both convexes, and is constituted with the negative meniscus lens (LN3) of 
concave, the 3rd group (Gr3) comes out and is constituted at the positive meniscus lens (LP3 
and both sides are the aspheric surface) of a convex, and the body side at the image side 
[001 6] In the gestalt ( drawing 6 ) of the 6th operation, each group is constituted as follows > 
sequentially from the body side, with the positive meniscus lens of a convex, the 1st group (Gri) 
comes out and is constituted at the negative meniscus lens of concave, and the body side at the 
body side the 2nd group (Gr2) comes out with the negative meniscus lens (LN2 and both sides 
are the aspheric surface) of a convex, and the cemented lens (LP2) which consists of the 
negative meniscus lens of a convex, and the positive lens of both convexes at a body side, and is 
constituted at the body side with the negative meniscus lens (LN3) of concave, the 3rd group 
(Gr3) comes out and is constituted at the positive meniscus lens (LP3 and both sides are the 
aspheric surface) of a convex, and the body side at the image side 

[001 7] It is desirable for the 2nd group (Gr2) to consist of zoom lenses of positive, positive, and 
the negative type which each group (Gr1~Gr3) moves to a body side in zooming from a wide 
edge [W] to a tele edge [T] like the gestalt of each operation of the component (LN2) of negative 
power and the component (LP2) of positive power, constituting the 2nd group (Gr2) from 
negative and two positive components (LN2, LP2) — chromatic aberration — monochromatic 
aberration — good — an amendment — things are made Furthermore, when attaining 
miniaturization and lowcost—ization, it is desirable to constitute at least one of a positive— lens 
component (LP2) and the negative-lens components (LN2) from a single lens. 

[0018] It is desirable for the 3rd group (Gr3) to consist of zoom lenses of positive-; positive, and 
the negative type which each group (Gri— Gr3) moves to a body side in zooming from a wide 
edge [W] to a tele edge [T] like the gestalt of each operation of the component (LP3) of positive 
power and the component (LN3) of negatjve power, constituting the 3rd group (Gr3) from 
positive and two negative components (LP3, LN3) — chromatic aberration — monochromatic 
aberration — good — an amendment — things are made Furthermore, when attaining 
miniaturization and low-cost-ization, it is desirable to constitute at least one of a positive-lens 
component (LP3) and the negative-lens components (LN3) from a single lens. 

[0019] « — desirable condition» — the conditional expression which the zoom lens of positive, 
positive, and the negative type which each group (Gr1-Gr3) moves to a body side in zooming 
from a wide edge [W] to a tele edge [T] should satisfy like the gestalt of each operation is 
explained In addition, if the gestalt of each operation needs to fill simultaneously no conditional 
expression shown below and satisfies each conditional expression independently, respectively, it 
is possible to attain the operation effect of corresponding. Of course, it cannot be 
overemphasized that it is more more desirable from viewpoints, such as optical-character ability, 
a miniaturization, and reduction in number of sheets, to satisfy two or more conditional 
expression. 

[0020] It is desirable to satisfy the following conditional expression (1). 

1.5< — <2.1 — (1) however the overall length (the distance from the 1st page (r1) peak to the 
image surface} in a TLW:wide edge [W], and the TLW/Y’Y’:maximum image quantity — it comes 
out 

[0021] Miniaturization can be attained by filling conditional expression (1), securing sufficient 
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performance. If the minimum of conditional expression (1) is exceeded, since the power of each 
lens group will become very strong, aberration amendment becomes difficult. On the contrary, if 
the upper limit of conditional expression (1) is exceeded, since the overall len^h of a lens 
system will become large too much, in respect of miniaturization, it is not desirable. 

[0022] It is desirable to satisfy the following conditional expression (2). 

0.5<f2/fW<0.8 — (2), however f2: — the focal distance of the 2nd group (Gr2), and the focal 
distance of the whole system in a fW:wide edge [W] it comes out 

[0023] Conditional expression (2) has specified the focal distance of the 2nd group (Gr2). the 
aberration generated by the 2nd group (Gr2) since the power of the 2nd group (Gr2) will become 
strong too much, if the minimum of conditional expression (2) is exceeded an amendment 
things become difficult On the contrary, if the upper limit of conditional expression (2) is 
exceeded, since the power of the 2nd group (Gr2) will become weak, an overall len^h and the 
movement magnitude at the time of variable power will become large. Therefore, it is not 
desirable in respect of miniaturization. 

[0024] It is desirable to satisfy the following conditional expression (3). 

- 0.6<F3/FW<-0.4 — (3) 

however, f3: -- the focal distance of the 3rd group (Gr3), and the focal distance of the whole 
system in a fW:wide edge [W] it comes out 

[0025] Conditional expression (3) has specified the focal distance of the 3rd group (,Gr3). If the 
minimum of conditional expression (3) is exceeded, since the power of the 3rd group (Gr3) will 
become weak, the movement magnitude at the time of variable power becomes large. Since 
movement magnitude will be secured at the time of machine part composition, such as a camera 
cone, a zoom lens will be enlarged as a result, on the contrary, the aberration generated by the 
3rd group (Gr3) since the power of the 3rd group (Gr3) will become strong too much, if the upper 
limit of conditional expression (3) is exceeded — an amendrhent -- things become difficult 
[0026] It is desirable to satisfy the following conditional expression (4). 

4 2< — beta3T<6 — (4), however the lateral magnification of the 3rd group (Gr3) in a beta3T:tele 

edge [T] — it comes out j 

[0027] Conditional expression (4) has specified the variable power burden of the 3rd group CGr3;. 
By filling conditional expression (4), though it is low number of sheets, high scale-factor-ization 
can be attained. If the upper limit of conditional expression (4) is exceeded, since the variable 
power burden in the 3rd group (Gr3) will become large too much, aberration amendment becomes 
difficult. On the contrary, if the minimum of conditional expression (4) is exceeded; since the 
overall length of a lens system will become large too much, it is not desirable in respect of 
miniaturization. 

[0028] It is desirable to satisfy the following conditional expression (5). 

- 0.8<phi2N/phi2P< -0.1 — the power of (5), however the negative-lens component (LN2) in the 
phi2-N;2nd group (Gr2), and the power of the positive-lens component (LP2) in the phi2P:2nd 
group (Gr2) — it comes out 

[0029] Conditional expression (5) has specified the power relation between the positive lens 
component (LP2) in the 2nd group (Gr2), and a negative-lens component (LN2). many aberration 
which will be generated of a positive-lens component (LP2) by the power of a negative-lens 
component (LN2) becoming weak too much relatively to a positive— lens component (LP2) if the 
upper limit of conditional expression (5) is exceeded a negative-lens component (LN2) an 
amendment — things become difficult On the contrary, if the minimum of conditional expression 
(5) is exceeded, since the power of a positive-lens component (LP2) and a negative-lens 
component (LN2) will become almost the same, the power of the 2nd group (Gr2) will become 
weak. It becomes impossible therefore, to attain miniaturization of a zoom lens. 

[0030] It is desirable to satisfy the following conditional expression (6). 

0.2<tangent Iine23/TLW<0.4 — the axial upper surface interval from (6), however the maximum 
image side lens plane peak point of the 2nd group (Gr2) in a tangent Iine23:wide edge [W] to the 
maximum body side lens plane peak point of the 3rd group (Gr3), and the overall length {the 
distance from the 1st page (r1) peak to the image surface} in a TLW:wide edge [W] it comes 
out 
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[0031] If the upper limit of conditional expression (6) is exceeded, since the overall length in a 
wide edge [W] will become large too much, it is not desirable in respect of miniaturization. On the 
contrary, if the minimum of conditional expression (6) is exceeded, since the power of each 
group will become strong too much, aberration amendment becomes difficult. 

[0032] It is desirable to satisfy the following conditional expression (7). 

- 0.6<phi3P/phi3N< -0.05 — the power of (7), however the positive-lens component (LP3) in the 
phi3P:3rd group (Gr3), and the power of the negative-lens component (LN3) in the phi3-N:3rd 
group (Gr3) — it comes out 

[0033] Conditional expression (7) has specified the power relation between the positive-lens 
component (LP3) in the 3rd group (Gr3), and a negative-lens component (LN3). many aberration 
which will be generated of a negative-lens component (LN3) by the power of a positive-lens 
component (LP3) becoming weak too much relatively to a negative-lens component (LN3) if the 
upper limit of conditional expression (7) is exceeded — a positive— lens component (LP3) an 
amendment — things become difficult On the contrary, if the minimum of conditional expression 
(7) is exceeded, since the power of a positive— lens component (LP3) and a negative— lens 
component (LN2) will become almost the same, the power of the 3rd group (Gr3) will become 
weak. It becomes impossible therefore, to attain miniaturization of a zoom lens. 

[0034] When the positive-lens component (LP3) of the 3rd group (Gr3) consists of a single lens, 
as for the single lens which constitutes a positive— lens component (LP3), it is desirable to satisfy 
the following conditional expression (8). 

O.K(CR1-CR2)/(CR1+CR2) <0.5 — (8) however the radius of curvature of the CRIibody side, 
and the radius of curvature of the CR2:image side — it comes out 

[0035] making the positive lens (LP3) of the 3rd group (Gr3) into the meniscus configuration of a 
convex at an image surface side — the distortion aberration at the time of a wide edge [W] 
good — an amendment — things are made Conditional expression (8) has specified the 
configuration of the positive lens (LP3) of this 3rd group (Gr3). If the upper limit of conditional 
expression (8) is exceeded, a meniscus degree will become weak and distortion aberration will 
become the shortage of amendment on the contrary, the aberration which will be generated here 
by the power of the positive lens (LP3) of the 3rd group (Gr3) itself becoming strong too much if 
the minimum of conditional expression (8) is exceeded — good — an amendment things 
become difficult 

[0036] In addition, although each group which constitutes the gestalt of the 1st - the 6th 
operation consists of only refracted type lenses (lens of the type with which a deviation is 
performed by the interface of the media which are got blocked and have a different refractive 
index) which deflect an incident ray by refraction, it is not restricted to this. For example, each 
group may consist of a diffracted type lens which deflects an incident ray by diffraction, a 
refraction / diffraction hybrid type lens which deflects an incident ray in the combination of a 
diffraction operation and a refraction operation, a gradient index lens which deflects an incident 
ray by the refractive— index distribution in a medium. 

[0037] 

[Example] Hereafter, construction data, an aberration view, etc. are mentioned and the 
composition of the zoom lens which carried out this invention is explained still more concretely. 

In addition, the next examples 1-6 are equivalent to the gestalt of the 1st - the 6th operation 
mentioned above, respectively, and the lens block diagram ( drawing 1 - drawing 6 ) showing the 
gestalt of the 1st - the 6th operation shows the lens composition of the corresponding examples 
1-6, respectively. 

[0038] In the construction data of each example, ri (i= 1, 2 and 3, ...) is counted from a body side. 
The radius of curvature of the i— th field, di (i= 1, 2 and 3, ...) is counted from a body side, shows 
the i-th axial upper surface interval, counts nickel (i= 1, 2 and 3, ...) and nui (i= 1, 2 and 3, ...) 
from a body side, and shows the refractive index (Nd) and the Abbe number (nud) to d line of the 
i— th lens. Moreover, the axial upper surface interval (adjustable interval) which changes in 
zooming is each axial sky mind interval between groups in a wide edge (short focal distance 
edge) [W] middle (middle focal distance state) [M] - tele edge (long focal distance edge) [T] 
among construction data. The focal distance f and the f number FNO of the whole system 
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corresponding to each focal distance state [W], [M], and [T] are shown collectively. 

[0039] It shall be shown that the field where * mark was given to radius of curvature ri is a field 
which consisted of the aspheric surfaces, and it shall define as the formula (AS) of the following 
showing the field configuration of the aspheric surface. The aspheric surface data of each 
aspheric surface are combined with other data, and are shown, and a conditional-expression 
correspondence value is shown in Table 1. 

[0040] 

[Equation 1] 

x(y) = (r/ e ).[l-^n-£ *(y^/ r^)}]+23 (Ai*y‘) --(AS) 

i^2 

however, the variation rate of the direction of an optical axis in the inside of a formula (AS), and 
the position of x(y):height y — an amount (plane peak point criteria) and y : an optical axis — 
receiving — vertical height and r : The criteria radius of curvature of the aspheric surface, and 
epsilon : A secondary curved-surface parameter and Ai : the aspheric surface coefficient of the 
i-th formula — it comes out 

[0041] Drawing 7 - drawing 1 2 are the aberration views corresponding to an example 1 - an 
example 6, respectively, and [W] shows many aberration [ in / a tele edge / a wide edge and [M] 
and / in [T] ] (to the order from the left, they are astigmatism, such as spherical aberration, and 
distortion aberration). / middle Moreover, among each aberration view, aberration and a dashed 
line (SC) express sine condition, and the dashed line (DM) and the solid line (DS) express the 
astigmatism over d line in a meridional side and a sagittal side, respectively. [ as opposed to d 
line in a solid line (d) ] 

[0042] 



http:// www4.ipdl.jpo.go.jp/ cgi-bin/ tran_web_cgi_ejje 



2003/11/19 




7/13 V 



f=38. 8~72. 9~144. 8, FN0=5. 6~9. 1~12. 7 



rl= 


-50.976 












dl= 


1.000 


Nl=l. 84666 


vl= 


23.78 


r2= 


-80.786 












d2= 


0.100 








r3= 


14.794 












d3= 


2.461 


N2=l. 48749 


V2= 


70,44 


r4= 


32.118 












d4= 


2.700~8.771~12.606 




r5*= 


28.571 












d5= 


1.000 


f(3=l. 52200 


v3= 


52.20 


r6*= 


13. 739 












d6= 


2.900 








r7= 


145.533 












d7= 


4.000 


N4=l. 48749 


v4= 


70.44 


r8= 


-10.783 












d8= 


0.800 








r9= 


oo(SP) 











d9= 12. 506~6. 435~2. 600 



rl0*=-30.188 



dl0= 3.095 N5=l. 58340 v5= 30.23 



rll*=-15. 625 



dll= 1.308 



rl2= -10.451 



dl2= 1.000 M6=l. 77250 v 6= 49.62 



rl3=-182. 550 



[0043] [Aspheric surface data of 5th page (r5)] epsilon- 1 ,0000A4--0.76258x10-3A6-- 
0.62431 x10-5A8= 0.1 0948x1 0-5A10=-0.45665x10-7A1 2= 0.69679x1 0-9[0044] [Aspheric surface 
data of 6th page (r6)] epsilon= 1.0000A4=-0.61 193x1 0-3A6=-0-92682x1O-5A8= 0.16239x10- 
5A10=-0.68483x10-7A12= 0.1 0702x1 0-8[0045] [Aspheric surface data of 10th page (rIO)] 
epsilon= 1 .OOOOA4=-O.31 801 x1 0-4A6=-0.1 9614x1 0-5A8= 0.981 06x1 0-7A1 0=-0.1 2558x1 0-8A1 2= 
0.88497x10-1 2[0046] [Aspheric surface data of 11th page (r11)] epsilon= 1.0000A4=- 
0.1 4827x1 0-3A6=-0.1 7954x1 0-6A8=-0.28923x1 0-7A1 0= 0.1 231 2x1 0-8A1 2=-0.1 4555x1 0-1 0 
[0047] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2003/11/19 




8/13 V 






f=39.1~72.9~144.7, FN0=5. 6~9, 1~12. 7 

[IftJiSmBI] LTy'^m 



rl= 


-54.060 
















dl= 


1.000 


Nl=l. 84666 


vl= 


23. 78 


r2= 


-87.725 
















d2= 


0.100 








r3= 


14.617 
















d3= 


2.467 


N2=l. 48749 


1/2= 


70.44 


r4= 


31.292 
















d4= 


2.833~8.953~12.900 




r5*= 


15.866 
















CJl 

II 


1.000 


N3=l. 52200 


v3= 


52.20 


r6*= 


8.998 
















d6= 


2.800 








r7= 


50.737 
















II 


4.000 


N4=l. 48749 


v4= 


70.44 


r8= 


-11.307 
















d8= 


0.800 








r9= 


oo(SP) 
















d9= 


12.667~6. 547~2.600 






rlO*= 


=-26.937 
















dlO= 


3.037 


N5=l. 58340 


v5= 


30.23 


rll*= 


=-15.397 
















dll= 


1.269 








rl2= 


-10.629 
















dl2= 


1.000 


M6=l. 75450 


V 6= 


51. 57 



rl3=-184.735 



[0048] [Aspheric surface data of 5th page (r5)] epsilon- 1. 0000A4--0. 12900x1 0-2A6-- 
0.531 49x1 0-5A8= 0.1 4248x1 0-5A10=-0.50353x10-7A1 2= 0.64465x1 0-9[0049] [Aspheric surface 
data of 6th page (r6)] epsilon= 1. 0000A4=~0.1 3343x1 0-2A6=-0.43403x10—5A8= 0.16979x10— 
5A10=-0.64081x10-7A12= 0.8641 4x1 0-9[0050] [Aspheric surface data of 10th page (rIO)] 
epsilon= 1 .0000A4=-0.31 090x1 0-4A6=-0.31 750x1 0-6A8= 0.32801 x1 0-7A1 0=-0.60354x1 0-9A1 2= 
0.98528x1 0-1 2[0051] [Aspheric surface data of 11th page (r11)] epsilon= 1.0000A4=- 
0.1 4542x1 0-3A6= 0.1 2969x1 0-5A8=-0.55999x1 0-7A1 0= 0.1 0654x1 0-8A1 2=-0.96947x1 0-1 1 
[0052] 
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f=39.1~72.9~144.8, FN0=5. 6~9. 1~12. 7 
[««r±®WI§] C®«^] 

rl= -49.308 







dl= 


1. 


200 


N1=L 84666 


V 


1= 


23. 83 


r2= 


-77.601 




















d2= 


0. 


500 










r3= 


15.271 




















d3= 


2. 


807 


N2=l. 48749 


V 


2= 


70.44 


r4= 


38.983 




















d4= 


3. 


309—9. 319~13. 253 






rS*= 


14.338 




















d5= 


1. 


200 


N3=l. 52200 


V 


3= 


52. 20 


r6*= 


7.810 




















d6= 


3. 


530 










r7= 


30.314 




















d7= 


4. 


000 


N4=l. 48749 


V 


4= 


70.44 


r8= 


-12.039 




















d8= 


0. 


500 










r9= 


oo(SP) 




















d9= 


12. 


844^6. 834'-'2. 900 








rlO*= 


-20.685 




















dlO= 


3. 


162 


N5=l. 58340 


V 


5= 


30.23 


rll*= 


-12.764 




















dll= 


0. 


956 










rl2= 


-10.408 




















dl2= 


1. 


000 


N6=l. 77250 


V 


6= 


49.62 



rl3=-146.245 



[0053] [Aspheric surface data of 5th page (r5)] epsilon= 1.0000A4=-0.11754x10-2A6- 
0.95381 x10-6A8= 0.78029x1 0-6A10=-0.30068x10-7A1 2= 0.4451 1x1 0-9[0054] [Aspheric surface 
data of 6th page (r6)] epsilon= 1.0000A4=-0.13271x10-2A6= 0.1 1 139x1 0-6 A8= 0.10883x10- 
5A10=-0.46228x10-7A12= 0.72468x1 0-9[0055] [Aspheric surface data of 10th page (rIO)] 
epsilon= 1.0000A4= 0.35429x1 0-4A6=-0.24068x10-5A8= 0.101 57x1 0-6 A10=-0.1 5084x1 0-8A1 2= 
0.3231 1x10-1 1 [0056] [Aspheric surface data of 11th page (r11)] epsilon= 1.0000A4=- 
0.60360x1 0-4A6=-0.81 298x1 0-6A8=-0.70883x1 0-8A1 0= 0.87277x1 0-9A1 2=-0.1 2536x10-1 0 
[0057] 
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f=39. 1~72. 9~144. 7, FN0=5. 6~9. 1~12. 7 

L7y'<m 



rl= 


-79.629 


















dl= 


L 200 


Nl=l. 84666 


V 


1= 


23. 83 


r2= 


-176.051 


















d2= 


0. 500 










r3= 


14.847 


















d3= 


2.724 


N2=l. 48749 


y 


2— 


70.44 


r4= 


34.650 


















d4= 


3.000~9. Ul~13.099 






r5*= 


16.781 


















d5= 


1.271 


N3=l. 52200 


V 


3= 


52.20 


r6*= 


8.566 


















d6= 


2.500 










r7= 


43.610 


















d7= 


4.000 


N4=l. 48749 


y 


4= 


70.44 


r8= 


-10.758 


















d8= 


0.500 










r9= 


oo(SP) 


















d9= 


12.999~6.888~2.900 








rlO*= 


=-20.829 


















dlO= 


3.270 


N5=l. 58340 


y 


5= 


30.23 


rll*= 


=-12.761 


















dll= 


0.918 










rl2= 


-10. 374 


















dl2= 


1.000 


N6=l. 77250 


y 


6= 


49.62 


rl3=- 


-125.339 















[0058] [Aspheric surface data of 5th page (r5)] epsilon= 1.0000A4=-0. 12432x1 0~2A6= 

0.1 0876x1 0-5A8= 0.87482x1 0-6A10=-0.38980x10-7A1 2= 0.65096x1 0-9[0059] [Aspheric surface 
data of 6th page (r6)] epsilon= 1.0000A4=-0.1 3296x1 0-2A6= 0.47676x1 0-5A8= 0.91250x10- 
6A10=-0.43083x10-7A12= 0.73646x1 0-9 [0060] [Aspheric surface data of 10th page (rIO)] 
epsilon= 1.0000A4= 0.24646x10-4A6=-0.24914x10-5A8= 0.1 1891x10-6A10=-0.19305x10-8A12= 
0.64356x10-1 1 [0061] [Aspheric surface data of 11th page (r11)] epsilon= 1.0000A4=- 
0.77638x1 0-4A6=-0.1 9672x1 0-6A8=-0.32820x1 0-7A1 0= 0.1 2669x1 0-8A1 2=-0.1 4787x10-1 0 
[0062] 
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f=39. 1~72. 9~144. 8, FN0=5. 6~9. 1~12. 7 



rl= -72.328 
r2= -137.726 
r3= 14.125 

r4= 30.006 

r5*= 15.799 
r6*= 8.429 

r7= 59.090 

r8= -9.993 

r9= oo(SP) 
rl0»=-18. 950 
rll*=-12.131 
rl2= -10.426 
rl3=-130.118 





[JSSf^] 


[Ty'<Sc] 


dl= 


1.200 


Nl=l. 84666 


vl= 23.83 


<J2= 


0.500 






d3= 


2.045 


N2=l. 48749 


v2= 70.44 


d4= 


4.191~10.093~13.915 


d5= 


1.200 


N3=l. 52200 


v3= 52.20 


d6= 


1.730 






d7= 


4.200 


N4=l. 48749 


v4= 70.44 


d8= 


0.500 






d9= 


12.624~6.722~2.900 


dlO= 


3.399 


N5=l. 58340 


v5= 30.23 


dll= 


0.706 






dl2= 


1.000 


K6=l. 77250 


v6= 49.62 



[0063] [Aspheric surface data of 5th page (r5)] epsilon= 1.0000A4--0.1 4697x1 0-2A6-- 
0.60080x1 0-5A8= 0.1 6278x1 0-5A10=-0.66581x10^7A1 2= 0.98490x1 0-9[0064] [Aspheric surface 
data of 6th page (r6)] epsilon= 1.0000A4=— 0.15435x10— 2A6=— 0.37914x10— 5A8= 0.20368x10— 
5A10=-0.90402x10-7A1 2= 0.1 4307x1 0-8[0065] [Aspheric surface data of 10th page (rIO)] 
epsilon= 1.0000A4= 0.2971 2x1 0-4A6=-0.27572x10-5A8= 0. 1 1 323x10-6A10=-0. 17695x1 0-8A1 2= 
0.67120x10-1 1 [0066] [Aspheric surface data of 11th page (r11)] epsilon= 1.0000A4=- 
0.78454x1 0-4A6= 0.39948x1 0-7 A8=-0.42293x1 0-7A10= 0.1 2104x1 0-8A12=-0.1 2229x10-1 0 
[0067] 
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f=39.1~72.9~144.8, FN0=5. 6—9. 1~12. 7 









rl= -56.828 








dl= 


1.000 


Nl=l. 84666 


vl= 23,78 


r2= -91.058 








d2= 


0.100 






r3= 14.600 








d3= 


2.414 


N2=l. 48749 


v2= 70.44 


r4= 31.189 








d4= 


3.447'' 


•-9. 227—12. 952 


r5*= 15.088 








d5= 


1.000 


N3=l. 52200 


v3= 52.20 


r6*= 8.132 








d6= 


2.799 






r7= 41.717 








d7= 


1.000 


N4=l. 84666 


v4= 23.78 


r8= 40.852 








d8” 


3.500 


N5=l. 48749 


v5= 70.44 


r9= -10.638 








d9= 


0.800 






rl0= oo(SP) 








dl0= 


12. 105—6. 325—2. 600 




rll*=-19.892 








dll= 


3.048 


N6=l. 58340 


v6= 30.23 


rl2*=-13.063 








dl2= 


1, 500 






rl3= -10.051 








dl3= 


1. 000 


N7=l. 75450 


v7= 51.57 


rl4=-108.773 









[0068] [Aspheric surface data of 5th page (r5)] epsilon= 1.0000A4=-0. 15458x1 0-2A6= 

0.1 3735x1 0-4A8= 0.68340x1 0-6A10=-0.36436x10-7A1 2= 0.55351 x10-9[0069] [Aspheric surface 
data of 6th page (r6)] epsilon= 1.0000A4=-0.16501x10-2A6= 0.1 9025x1 0-4A8= 0.69640x10- 
6A10=— 0.43104x10— 7A1 2= 0.69710x10— 9[0070] [Aspheric surface data of 11th page (r11)] 
epsilon= 1.0000A4= 0.6751 0x1 0-8A6=-0.22897x10-5A8= 0.1 1409x10-6A10=-0.18087x10-8A12= 
0.66847x10-1 1 [0071] [Aspheric surface data of 12th page (r12)] epsilon= 1.0000A4=- 
0. 1 01 89x1 0-3A6=-0.91 581 x1 0-6A8=-0.1 5057x1 0-9A1 0= 0.61 765x1 0-9A1 2=-0.97779x1 0-1 1 
[0072] 

[Table 1] 
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m 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


TLW/y 


f2/fW 


f3/f? 


8 3T 


(t> 2N/« 2P 


TL23/TLW 


0 3P/0 3N 


(CR1-CR2) 

(CR1+CR2) 


1 


1. 99 


0. 773 


-0. 505 


5. 21 


“0. 400 


0. 310 


-0.279 


0.318 


2 


1. 99 


0. 778 


-0. 509 


5. 15 


-0.462 


0. 313 


-0. 267 


0.273 


3 


2. 08 


0. 766 


-0. 499 


5. 17 


-0. 520 


0. 297 


-0. 292 


0.237 


4 


2, 03 


0. 779 


-0. 507 


5. 16 


-0. 512 


0. 308 


-0. 299 


0. 240 


5 


2. 01 


0. 761 


-0. 501 


5. 29 


-0. 488 


0. 302 


-0. 302 


0. 219 


6 


2. 03 


0. 746 


-0. 491 


5. 28 


-0. 505 


0. 294 


-0. 263 


0.207 



[0073] 

[Effect of the Invention] Though it is small and high variable power (about 4-time zoom ratio) 
according to this invention as explained above, the zoom lens which consisted of low number of 
sheets is realizable. 



[Translation done.] 
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X : 

0. 2<TL23/TLW<0. 4 
7c7cb. 

TL23: 174* KSlC:fcit-5^ 2 l^(7)*^{R!l U VX®TI^*:> 

TLW: 17 4' m-C<O^S(^l ®]l,^d^e5^®S-X(7)g6 

«). 

[00 0 1] 

[^KcoJI-rsS^fir^J-if] :f::mmi'iX~J>.iy'^Xl:imT 
•5'b<07?fet). 'Nxfi. W'XXi/4' 

;^uvXi: b-C^?®7'£/hM7?i^^fS-(OX— A u:/XtcH 
•f*5 tcOTfcSo 
[0 0 0 2] 

[tte?l5COS^S] ly4X'>^ ^mX—J>.l'>^X 

i UX. • E • :&ro3i¥7? 

'j>^£v^u>-x:^k^xmmmtRv(=‘ '^y<9 

57c«)(7)’fc,^0’fe>#@^^$^^TV'5 (^Bi ^-303809-^, 
#W^-338910-^, !|#ga5]l8-152559-^. #MJp8-179215 
-^, i|#§B ¥4-260016#, #BB¥5-188296#, #BB¥S-17921 
5##), 

[0 0 0 3] 

[^B^ds^^Lj; 5 t-r^mmi #Bg¥4-303809#, # 
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Mip4-338910-^, #Bai]?-8-152559-§-, #5gip8-179215#-C 
^<DX\ 

L. V'-r^xt 7^fcKJUb(7)U>'Xt'filfife$ttTV'5^«). 

$nrV'-5i:tt'a'X?iCV'o #5B21Z4-260016-§-, ^ 

ggqZ5-188296-^, #ggsp8-179215-^-eS^ $ tLT V ' 5 X 
— ^UVXtt, {p-K£^^l^>'X:tSc^xmf&tSHXV^^± 

X— 5~2fsm^t?fc 

[00 04] r <D i 5 ^j: $ ixfc 

t.<7)-e$>or. /j'M*»oig5i£f&(x— 

t) /i;i5 e,{£;fem-C«^$tt:feX-A u>^X$rS^-r5 ^ 

[0005] 

it>. ^iro^e^fOX— AuvXtt. ^<^{I!IJ: I 

(0/-<S7— 5r^-rsH 1 . ^EO^^°!7 — ^Wf'‘5lg2P 

t, !7.4' 

;S^ib7" X'sS8--<OX- $ >X»c*5V'rSuiB=&SP;iiSi^^{j!Uc 

^iS-f SX— AUi^X-Cfc-p-C, SulEl|2Sf^5^co^^“^7 
- i Sr#1S: t r 

-0. 6<f3/fW<-0. 4 
1. 5<TLW/Y’ <2. 1 
fcySib. 

f3 : ^3S¥(0^.,^SgB6, 

fV ■■ 9 'f Fi^X(D^m<DM^S§^. 

TLW: !7W’ K«-C*<D^S(^ 1 ffilS^d'P>^®S-C(7)SB 

m). 

r : 

T-feS. 

[0 0 0 6] ^2ro^PJOX— 
nfifc, jE(Dy<9—^m-r^mimt. iE<Dy<9—^^'r 

V'i vXlc*jV'-CHtilE^S^;dS 

ifeft^ffliii-^ss-rsx-Au^x-c'fcoT. 

:ft 17 — (O ^ u >- X t jEro/-« !7 — cojeK^^ i d» t> ^ 9 > 

4. 2< 0 3T<6 
fcfcL. 

/3 3T : ^ UiS-e<0^ 3 
•CfeSo 

[0 0 0 7] ^3 W^igoX— AU-vXtt, ^{$:{a!lJ: K) 

^m2mt. 

9'f KSgd'?j^uffi-^coX— $ vXtcfcV'-CtulS^SPdS 
!fe<$:(iUc:^il)-r5X-AUvX-t?fc-or. mFlE^2pdS 
^(Dy<9—<DfSt^tlE<Oy<9~a:)^\^'^Xtf}^h&^ . 



r t t -r -5. 

4. 2< 0 3T<6 

fctdL. 

/3 3T : ^ US§t?CO^ 3 

-T?fc5, 

[0 0 0 8] ^4ro^!^roX— AU>'X(i, 9 

^m2mt. lk<Oy<9-^W-t^m3mi:. 

9'f K«d>t>7^uC-^<DX— ^^-XlcdoV'TfltrlS^PdS 
^^{$:fi!ltc^i(i-r^X-i>.w:/Xt>fcoT. mFl5^2pdS 
^ O 17 _ (o ^ u- V X i: jE CO !7 — i: ^ . 

0. 5<f2/fW<0. 8 
-0. 6<f3/fW<-0.4 
fc7c*L. 

f2 : ®21¥co^8,^Kffll, 
f3 : ^ 3 P(0«.^ggg|. 
fW : !7-f KSffi-e<0^^<0^.,^ggg|, 

-efc-5, 

[0 0 0 9] m5<0^ggiOX-AU>Xtt, 

ligi;::, E<Ox-^!7 — 1 S¥^:^ E<o^-?!7 — Sr^-T 

SM2i¥i. ^(Dy<9-^^-r^fB3mt. 

9'f Ksffi;5^?>7"Wffi-^<OX-5 VXlc*3V'TttIIE=g-P:as 
i^fffiUtC^iiir-SX-AW^'X-Cfcor. miE^2Pd5 
A !7 — (Ofi£:$> i: jE (O^-? 17 — <0 ^ u V X t e> fife t) . 

S(c£iTc7)^#^^«®-r s ;r t i: -r 5>o 

0. 5<f2/fW<0. 8 
-0. 6<f3/fW<-0. 4 
7cfc*L. 

f2 : m 2,^(0^,.^ggffll. • - 

f3 : ^3S¥<O^..^Sg«l. 
m : 9 'i 
-CfcS, 

[ 0010 ] ^6 (O^I^COX— i. l^i^Xti, JblEB 1 <0 
fulEH2S¥coA<^^-^i7— <ofife5>d5 
m x-t?^^ $ ti-C V ' 5 r i: i: -t- S. 

[ 0 0 1 1 ] n 7,<0^?q(OX— ^ U>'Xji, _h|E^ 1 <0 
^B^(0«fifefCj3V'-C. SflSE^2pc0iE(O^^l7— <Ofife:^dS 
^u>-X-C*^fife$ti-CV'5 r t 
[0012] H 8 CO^I^COX— A JblE^ 1 ~ 

^5(OV''i*tt:S^— 0(0^?^<0#fifeiC.^3V'''C, jEJCglTO 

5 r t ^sr<i$ia t -r 

0. 2<TL23/TLW<0. 4 
fci/cb. 

TL23; 9'f 

TLW : !74' Kffi-C<O^S(^ 1 STl.^kd'ib^®^ -COgg 

«t), 

[0 0 1 3] 
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sit. 

iaffi^#fi8L.o-otft|gi-5„ HIl~g|6tt, m 
1 6 -6. 

. !74' K«[W]-ecOUVXi2®Sr 
U-CV'5>„ # W>'X^fife@‘4^C0^Blmj (j=l, 2, 3) 

'74' KS[W];5^?>^Uffi[T]--(DX— 

ri (i=l, 2, 3, . . . ) 

i^mA^^m^xmS<omx-h<0 . rilc*B):aS'H-$ti.fcB 
di (i=l, 2, 3, ... ) ;SS#^nfc$S-h®rBT 

Pitt, x 

- 5 >'Xtt*5V'T^^b-t-5SPraPiT*fc5„ 

[0014] ^i~^6 x>mmx>mmci. m^mx o jw 

tt, lE(Oy-^l7~-^^i-^mim(Grl) t. lEX>y<l7~^ 
m-r 2 0 (Gr2) t. (Gr3) 

il. ”4' Kw[W];i!(»t3'7^ i^^[T]^oDX — 5 

>'XttdGV'-C#a^(Grl~Gr3);S5'^ft:{iltt^»I-r-5 3i¥« 
^<OX— A Wi/X-X?fc5o V'-fttCO|^iS(7)Jl^li(C*3V'-C 
t, l|2p(Gr2):d5:^CO^^!7 — (D^^(LN2)i:IEcD>'-?t7 — 
Ofi6;:9-(LP2) ird^e^^-oTjSt) , ||3SP(Gr3)d5jE(Dx'^'7 

— (Oj^^5’(LP3) tMcOy<^—co^:^(LN3) t:6^b^^XV^ 

So M2ffp(Gr2) t^3SP(Gr3)tcoP^tttt, M2 

m(Gr2) (sp);5Sia®$tirv' 

So 

[0015] mi 5 1 ~|g 5 ) 

V'-C, 

So miP(Gri)tt, 

t. ^^mica(DJE:^~:^:ij:^u-xXt. xm^^tiX 
V'So ^2p(Gr2)tt, 

X(LN2, i: , ii5pnj(DEW'>X(LP2) i;, -t? 

«^$ti-CV'So M3ffiP(Gr3)tt, jMLM\^£i}X)lEy< 
:^^UXX(XP3, M®;d5|^3^®) t 
=.;^;&;^;i4>X(LN3) t, -c?^^$turv'So 
[0 0 16] l^6(D^JgcO®®(lll6)tt*3V'T, ^SPtt 
!^«cffl!|d^?>Jiltti^T(7>i:5tt«^$ti-CV'So mi#P(G 
rl)tt, 

a<o:iE;>«— .x*;p<.V'>'Xt, T«J5fe^iXXV'So m2m 

(Gr2)tt, U>X(LN2, M® 

i£b(7)EUi/X^^5>^S®-^p-:/X(LP2) 

TV'So |g3l¥(Gr3)tt, mmiCdbiDjE^ ^ I'X 

X(LP3, ®®:ds#^3^®) t , 

UVX(LN3)i;. -C«fife$nrV'So 
[0017] =S-^JSco?l^®(0 i 5 tt, '74' K!ffi[W]d^e> 
^^ffi[T]-^«DX— 5 ^'Xtt*5V'-C#P(Grl~Gr3)d5^ 
#:'(Hlltt^l6-rS, I • IE • :m<74'XcDX— AU>^X-C 
tt, :^2S¥(Gr2);S5^CO-'-<!7 — CDJ5fe^(LN2) tjE(7^y<P'- 
COm^(LP2) txm^^tl^Xt^^M^L\>\ m2m(Gr 
2) ^ A i lEO 2 0(0^5HLN2, LP2) S ^ t tt tt 

9, feJlX^i: t ’blC^-fetOiRMSr’b^SfttWlEi-Sr t , 



h'ft, h'lt^mm-r 

S±-ett, IE^xX^!fe:9-(LP2), :ft U'i^Xi(g:9-(LN2)(7) 9 
tfe-:^?r^w>'X-e«^-f SCii:;asM^ L 
v\ 

[0 0 18] J: ^ ic. !74' Ksscwid^b 

^ l^!ffi[T]-^(7?X— $ :/XttfcV'r^i|(Grl~Gr3);dS^^ 
[$:{l!ltt#fi-rs, IE • IE • Ai5'4'X<7)X— AU'VX-e 
tt, ® 3P(Gr3);S5]EcO^-?'7— co^:9-(LP3) iAw^-^57 — 
(Oj^^HLN3)i:T'«^!fe^*lSr i:;dSM*bV'o ^3S¥(Gr 
3) ^TEt:^co 2 0(0^^5-(LP3, LN3) S ^ t tt J: 

D, -feitKMi: t ’btt^feroilzM2rt.a$flcfflIE-rsr i; 
SJi-r*tt, IEUXXfig^(LP3), A^XX^^HLN3)«5 

V'o 

[0019] «M'S UV'^#)) j; 5 (c, 

17 4' K«[W];!)^P,^U<ffi[T3--CDX— 5; VXttjoV'T# 
i¥(Grl~Gr3)^5^#:{Hltt^iiji-S, IE • ® • :©^4' Xcp 

x-j>.u'^x-i,m&'r'<^^^^^mm-r^o # 

V'o 

[00 20] £1T<7)^^#^(1) SrMJe^-l-S r t ;dSM^ U 

o 

1. 5<TLW/Y’ <2. 1 •••(1) 

TLW: 174' KC[W]-eoD^S{^l®(rl)]l,^:0'?5^BS 
7?(OS§«}, 

Y’ : 

"CfeSo 

[00 2 1] t tti t) , 

h^ftSrHiSr t;S5-ctSo ^ 
#^(l)OTPS%®XSi:, =^U'^Xmx>y<9~-imm 
tt!S<?tcSfefe, itSlMMlEdSB^tt^SiSo me. 
(l)<0_hpg^®;tS i, <t£*)T^ 

#*-Cb^ 5fcii6, f'fbi:V'5-^'ett^f* U< 

v\ 

[0 0 2 2] SJiT<O^WA(2) ^®J£-r S i t ;65M« L 

V'o 

0. 5<f2/fW<0. 8 •••(2) 

tztc\^. 

f2:m2m (Gr2) , 

fW: >74' K^[W]T*<7)^^(D^,^gg«l, 

-efcSo 

[0 0 2 3] (2) tt, H 2 SP (Gr2) 

^LTV'So ^#^(2)(OTPI^M^Si, ^2i¥(Gr2) 
<73^-^>7— ;S55S< *)ii#’S;^cfe, ^2S¥(Gr2)-e^^-r 
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as|c, ^#^( 2 ) 
m 2 S¥(Gr 2 )®^^'! 7 — ;S 5 ||< t^^tL 
^f&^£0#«lfi355>:§-<<co-rU^5, bfc 
d5-or, L.< JieV'o 

[0 0 2 4] 5 r L 

V\ 

-0. 6<f3/fW<-0. 4 ••• (3) 

fcfcL. 

f 3 : m3S¥(Gr3)cD:^>,^E§fit. 

•CfcSo 

[.0 0 2 5] H3i¥(Gr3)<0#>,^S6fl*^ 

^UTVn; 5 . ^#^( 3 )<OTPS*®;t«ii;,. m 3 Sf(Gr 3 ) 
(Ox 4 > 7 — * 5 H< 

So w t 

S fc «- X- A u vXttXM'ft; b T L S 

5o ^#^(3)co±PSS:®XSi:. 038¥(Gr3)ro 

^■?! 7 — ;S 53 t< H 3 Sf(Gr 3 )-C-%±-rS 

i|KS^ttIEi-S C t :as®®tc/i So 
[0 0 2 6 ] blTco^#^( 4 )S:^^-rscii:d 5 M^ b 

V'o 

4. 2</3 3T<6 -••(4) 

fcfcb. 

13 3T : ^U®[T]-ecD||3f|(Gr3)(D^{§^. 

-efcSo 

[0 0 2 7] :^3S¥(Gr3)roa{$:ftfi&^ 

^b-rV'So ^ft=^(4)$rffi7c-f r iri-J: 9. 
fc 9 ?*<C;i5 fciSfg^^kSrHIS r t dsr*# So ^#^(4) ® 
JiPfi^M^Stx m3W(Gr3)-C<o^fg-:ftffid5X# < 
9i®#*SfcJ^. iR^«3EdS®«(c:/<eSo 
(4)<75TPSS:®;tSi:, t) i® 

f 

V'o 

[0 0 2 8 ] £ 4 Tro^^‘t^S:( 5 ) ^^S-rs r i: b 

V'o 

-0. 8< <<)2NX4)2P<-0. 1 -(S) 

ftfcV. 

<() 2 N : IS 2 SI (Gr 2 ) 4 ^ (D:ft 1 ^ VX^^> (LN 2 ) (Dy< ! 7 — , 
<^ 2 P: M 2 SI(Gr 2 ) 't>( 7 ?H--VX^ 5 HLP 2 )<Dx -<!7 — , 
•CfcSo 

[0 0 2 9] B2SI(Gr2)tti<OEU>'X^ 

5J-(LP2) i:Al-'XX^^(LN2) t(7)-'-'’!7— li^SrS^bT 
V'So *#^( 5 )cOjiPSS:®^S t> iEUVX^^ 5 -(LP 2 ) 
JC^b-C:ftU>'X^^5-(LN2)(D^-?!7— /<C 
*?aa#*T. iEUVX^:9-(LP2)-t?^^-rS^llX^SrA^ 
VX^:«-(LN2)t?4*iE-rS;ii::6SSSH-J^iSo ^ 

#^(5)OTPfi?:®;tSi:, !E w>-XfiS;5HLP2) w->' 
X^^HLN 2 )OT^-?y— A/ifl^ bJC/ioT bS ^ 
®2Sl(Gr2)(Dx-?!7-j)Sif< ;io-CbS Po bfc^S 

oT, X— A uvX<D=i h-lbSri^^'t'S ^ i: 



#?S< i^eSo 

[0 0 3 0 ] ( 6 ) 5 :® JE-r S 3 . t b 

V'o 

0 . 2 <TL 23 /TLW< 0.4 -(e) 

fcftib. 

TL 23 : ! 7 -(- KiSCW] (Cio (t S^ 2 S|(Gr 2 ) <D*^{I!| U P' 
XSH^ e,® 3 SI (Gr 3 ) ^XXSH^iS^ t? 

(^w±®rsips» 

TLW : ! 7 -r Kffi[W]-CC 0 ^*{B 1 
T*(D®gt}> 

t?fcSo 

[0 0 3 1 ] ^#^( 6 )< 7 )±Pfi 5 rSXSi:. K« 
[W]-e<D^;S:;65X^ < ^<Ct)i®#*Sfc*. h-ftt 

V'p-^-rlf^ b< ;iV'o ^ft=^( 6 )OTPSSrS^ 

Si:, 7^£t)ai#*SfcJ6, 

®^(^!^CSo 

[0 0 3 2 ] ( 7 ) Sr^S-r S - i: ; 5 SMS b 

V'o 

- 0 . 6 < <l> 3 PX<i. 3 N<- 0 . 05 —( 7 ) 

fcfc'b, 

4 > 3 P : -^ 3 SI (Gr 3 ) tfXDIE U (LP 3 ) 

4 > 3 N : ^ 3 SI(Gr 3 ) 43 ( 7 >A^:^X^:»-(LN 3 )(Ox-<! 7 — , 
-CfcSo 

[0 0 3 3 ] ^f 4 ^^( 7 )tt, :^ 3 SI(Gr 3 ) 4 ’< 75 IEUVX 5 g 
5 HLP 3 ) ir:&w:/X^: 9 -(LN 3 ) M#,Sr^^bT 

V'So t\ Av-XXfi£ 5 HLN 3 ) 

t:i^ 4 -brjEU>'X^: 9 -(LP 3 )fiO/-?! 7 — 

:^UVX^r»-(LN3)T?^^-rS^ltR^^IEU 
^-X^i£^ 5 -(LP 3 )-C*«E-rS^i:iS®»i:^iSo ^ 

#^( 7 )< 7 >TPS 5 :®xSi:, I u XX^ 5 HLP 3 ) i: :ft u ^ 
X^ 5 > (LN 2 ) <Dy< C 7 — dS (5 i: ^ if l^,b (C J^c o T b S P 
J 6 , IS 3 Sl(Gr 3 )( 7 )/''°! 7 — :i 5 ||< /^oTb^ Po bfc> 5 S 
oT, X— AU>-X< 7 )=i>^-?:f' S r i:;d 5 -c 

[0 0 3 4 ] ^ 3 a^(Gr 3 )< 7 )jEWVX^ 5 HLP 3 );dS^U'V 
Xd^^figS^-a-J-fi, IEwvX^53-(LP3)^«l!g;-rs# 
uvX{l«T<7>^fe#^(8)^JtJ£-rSii::a^MS bV'o 
0 . 1 < (CRl— CR 2 )/(CR 1 +CR 2 ) < 0 . 5 ■■■(8) 

7 c^b, 

CRl : 

CR 2 : 

-CfcSo 

[0 0 3 5 ] M 3 ^(Gr 3 ) 0 PIEUVX(LP 3 )^^®fi!)|c:a 
<Dp<=;^;^7P?.s^4^(c-rSii:t?, K«[w]^o^® 

itX^^SIflcttE-rSi:i:;a5-C#So ^-f4=^(8)«, w 
< 7 )^ 3 SI (Gr 3 ) CO^ W V X (LP 3 ) b T V ' S o 

^fe#S:(8)(7>JtPI?:®;tSi:, p« 

*9, ^ftHR^;4SfflE^J£(c:7.cSo 25t-, ^V¥^(8)<d 
TPfiSrSxSi:, m 3 P(Gr 3 )(OEW>'X(LP 3 ) 
y— ds?S< 
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[0 0 3 6] 

^ 'f :X(D U'^X) 

ds, i;h.lc:|5St^iV\ m^yi. HlWl-J; t) 

i^vx, 

=g-l¥^«^!S;LT’b J:v\ 

[0 0 3 7] 

i^mm] £AT. :kmm^mmxfzx~j^u>'X<Dm^ 

h7^'>3 M 

£CTt-^(f 1 ~6 

(0 1 ~HI 6 ) tt, Mlt^'t^^MMi~6(D\^'^xmf^^ 



V'-C. ri (i=l, 2. 3, ... ) S <Dm(0 

di (i=l, 2, 3, ... ) i X> 

tt_hffiraPS^^%L-C*3t), Ni(i=l, 2,3, ...), vi(i=l,2, 
3, . . . ) s x> i^'^xco d ntcjisfi- 

-5aiff^(Nd), T5'-<^(vd)tr^b-CV';5„ ^fc, =2i/ 
tf. X— 5; XXtCiJV'X^-fk-r 5 
«Ji®MPS(^^P^PS)tt, y-d” KiSg(S;l,^SgSI® [w] 

~ $ [M]~X U'!^(:ft«,^Sg«l 

® [T]T?w=g-i¥r4<^WJi^^PB^iiir-fcSo 

t^^CW], [M], [T]fcMjc£:-t-5^*<o:l.^SgSlf^o?F 
■r FNo^#-yrr o 
[0 0 3 9] 

tW-ytx^V^ 

1 

[004 0] 

[mi] 



- 5 - ii/ -?4T/7r: L T V ' ^ o 

[0 0 3 8] V-7^— 

x(y) = ( r X 6 )-[l-^{l- £ .(y2/ r 2)}] + 2Z (Ai-y^) -(AS) 

i^2 



fc/cb. ^(as)4j, 

x(y) : 

Jp). 

y : )1£$ftFi*(bTSia::^l^(7);®^, 
r : 

£ : 

Ai : i^^cOWm^^WL. 

[0 04 1] 07 ~0 1 2 1 6 

-etl)^Ji&-r-5JlKli0-efci9 . [W]«I7-1' Kffi, [M](i$ 

K/i^, [T]iiX 3^M 

iKM^, 0M.Um, M®JKM)S:^LTV'So # 
ilXMS'F. fi®^(SC)»i 

jE5£A#^^bTfc9, ?S^(DM) A:|^||(D S)«, > 
V 'T'C 

br V'So 

[0 0 4 2] 
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£ = 1. 0000 






f=38. 8—72. 9—144. 8, FN0=5. 6—9. 1—12. 7 




A4=-0. 14827 X 10-5 








[Stff^] [Ty 


^Sc] 


A6=-0. 17954 X 10-5 






rl= -50.976 






A8=-0. 28923 X 10-’ 






dl= 1.000 


Nl=l. 84666 vl= 


23. 78 


A10= 0. 12312X10-8 






r2= -80.786 






A12=-0. 14555 X 10-‘9 






d2= 0.100 






[0 0 4 7] 






r3= 14. 794 












d3= 2.461 


N2=l. 48749 w2= 


70.44 


f=39. 1—72. 9—144. 7, FN0=5. 6—9. 1—12. 7 




r4= 32.118 










d4= 2.700- 


'8. 771—12.606 




rl= -54.060 






r5*= 28.571 






dl= 1.000 


Nl=l. 84666 vl= 


23.78 


d5= 1.000 


N3=l. 52200 v3= 


52. 20 


r2= -87.725 






r6*= 13.739 






d2= 0.100 






d6= 2.900 






r3= 14. 617 






r7= 145.533 






d3= 2.467 


N2=l. 48749 v2= 


70.44 


d7= 4.000 


N4=l. 48749 v4= 


70.44 


r4= 31. 292 






r8= -10.783 






d4= 2.833—8.953—12.900 




d8= 0.800 






r5*= 15.866 






r9= oo(SP) 






d5= 1.000 


N3=l. 52200 v3= 


52. 20 


d9= 12.506-'6.435-'2.600 




r6*= 8. 998 






rl0*=-30.188 






d6= 2.800 






dl0= 3.095 


K5=l, 58340 V 5= 


30. 23 


r7= 50.737 






rll#=-15.625 






d7= 4.000 


N4=l. 48749 v4= 


70,44 


dll= 1.308 






r8= -11.307 






rl2= -10.451 






d8= 0.800 






dl2= 1.000 


N6=l. 77250 V 6= 


49.62 


r9= oo(SP) 






rl3=-182. 550 






d9= 12.667—6.547—2.600 




[0 0 4 3] — 




rl0*=-26. 937 






£ = 1. 0000 






dl0= 3,037 


N5=l. 58340 V 5= 


30.23 


A4=-0. 76258 X lO’^ 






rll*=-15. 397 






A6=-0. 62431 X 10-5 






dll= 1.269 






A8= 0. 10948 X 10-5 






rl2= -10.629 






A10=-0. 45665 X 10-^ 






dl2= 1.000 


N6=l. 75450 V 6= 


51. 57 


A12= 0.69679X10-9 






rl3=-184. 735 






[0 0 4 4] [^6ffi(r6)CO#^3^®X — 




[0 0 4 8] [^5H(r5)<0^^®X — 




£ = 1. 0000 






£ = 1. 0000 






A4=-0. 61193X10-5 






A4=-0. 12900 X 10-5 






A6=-0. 92682 X lQ-5 






A6=-0. 53149 X 10-5 






A8= 0. 16239 X 10-5 






A8= 0. 14248 X 10-5 






A10=-0. 68483 X IQ-^ 






A10=-0. 50353 X 10-9 






A12= 0. 10702X10-5 






A12= 0. 64465 X lO-® 






[0 0 4 5] CM 1 0®(rlO)<Z5^3*®7^— 




[0 0 4 9] [m6m(r6)co^mmv^~^i 




£ = 1. 0000 






£= 1.0000 






A4=-0. 31801 X 10-* 






A4=-0. 13343 X 10-5 






A6=-0. 19614X10-5 






A6=-0. 43403 X 10-5 






A8= 0.98106X10-9 






A8= 0. 16979 X 10-5 






A10=-0. 12558X10-8 






A10=-0. 64081 X 10-9 






A12= 0. 88497 X10->5 






A12= 0.86414X10-8 






[0 0 4 6] cm l®(rll)(O^J^®X-:?] 




(0 0 5 0] [H 1 0 ® (rlO) 






( 8 ) 



000-275 5,2 4 



£ .= 1. 0000 
A4=-0. 31090 X 10-^ 

A6=-0. 31750X10-® 

A8= 0. 32801 X 10-7 
A10=-0. 60364 X 10-9 
A12= 0.98528X10-12 

[0 0 5 1] [^1 1 E(rll)ro^«®T^— 
£= 1.0000 
A4=-0. 14542 X 10-2 
A6= 0. 12969X10-® 

A8=-0. 55999 X lQ-7 
A10= 0. 10654 X 10-2 
A12=-0. 96947X10-11 
[0 0 5 2] 



f=39. 1—72. 9—144. 8. FN0=5. 6—9. 1—12. 7 



rl= 


-49. 308 










dl= 


1.200 


Nl=l. 84666 


V 


r2= 


-77. 601 










d2= 


0.500 






r3= 


15.271 










d3= 


2.807 


N2=l. 48749 


V 


r4= 


38.983 










d4= 


3.309— 9.319--13. 253 


r5*= 


14.338 










d5= 


1.200 


N3=l. 52200 


V 


r6*= 


7.810 










d6= 


3.530 






r7= 


30.314 










d7= 


4.000 


N4=l. 48749 


V- 


r8= 


-12.039 










d8= 


0.500 






r9= 


oo(SP) 










d9= 


12. 844—6, 834—2. 900 




rl0*=-20. 685 










dlO= 


3.162 


N5=l. 58340 


vi 



rll*=-12. 764 



dll= 0.956 

rl2= -10.408 

dl2= 1.000 M6=l. 77250 v6= 49.62 

rl3=-146.245 

[0 0 5 3] [|5 5 ® (r5) ^ ] 

£ = 1 . 0000 
A4=-0. 11754X10-2 
A6= 0. 95381 X 10-® 

A8= 0. 78029 X lO"® 

A10=-0. 30068 X 10-7 
A12= 0.44511X10-9 

[0 0 5 4] [B6®(r6)cO#!^Ex-:57] 



£ = 1. 0000 
A4=-0. 13271 X 10-2 
A6= 0. 11139X10-® 

A8= 0. 10883X10-® 

A10=-0. 46228 X 10“7 
A12= 0. 72468X10-9 

[0 0 5 5] [mi 0®(rl0)(O#^^®X“^] 
E = 1. 0000 
A4= 0. 35429 X10-< 

A6=-0. 24068 X 10-® 

A8= 0. 10157 X10-® 

A10=-0. 15084 X 10-® 

A12= 0.32311X10-“ 

[0 0 5 6] [mi l®(rll)W#f^®^— 

£ = 1. ooOo 

A4=-0. 60360 X 10-< 

A6=-0. 81298 X 10-® 

A8=-0. 70883 X lO"® 

A10= 0.87277X10-9 
A12=-0. 12536X10-1® 

[0 0 5 7] 



f=39. 1—72. 9—144. 7, FN0=5. 6—9. 1—12. 7 






rl= 


-79.629 










dl= 


1.200 


r2= - 


-176.051 










d2= 


0.500 


r3= 


14.847 










d3= 


2.724 


r4= 


34. 650 










d4= 


3.000' 


r5*= 


16. 781 










d5= 


1.271 


r6*= 


8.566 










d6= 


2.500 


r7= 


43.610 










d7= 


4. 000 


r8= 


-10. 758 










d8= 


0. 500 


r9= 


00 (SP) 










d9= 


12.999' 


rl0*= 


-20.829 










dl0= 


3.270 


rll*= 


-12.761 










dll= 


0. 918 


rl2= 


-10. 374 







[S^T^] LTv'<.m 
Nl=l. 84666 vl= 23.83 

N2=l. 48749 v2= 70.44 

'9.111—13.099 

N3=l. 52200 v3= 52.20 

N4=l. 48749 v 4= 70.44 

-6. 888—2. 900 

N5=l. 58340 30.23 



dl2= 1.000 N6=l. 77250 v 6= 49.62 

rl3=-125. 339 

[0 0 5 8] [m5®(r5)(D#^3*®7^— 




(9) 



000-275524 



£ = 1 . 0000 
A4=-0. 12432 X 10-2 
A6= 0. 10876 X 10-s 
A8= 0. 87482 X10-« 

A10=-0. 38980 X 10-2 
A12= 0. 65096 X 1 0 
[0 0 5 9] [|S6®(r6)Wl#3*ffi^— 

£ = 1. 0000 
A4=-0. 13296X10-2 
A6= 0. 47676 X 10-« 

A8= 0. 91250 X 10-« 

A10=-0. 43083 X 10-’ 

A12= 0. 73646 X lO”* 

[0 0 6 0] 1 0ffi(rl0)0#p3*ffi^— 

£ = 1. 0000 

A4= 0. 24646 X10-< 

A6=-0. 24914 X 10-s 
A8= 0. 11891 X10-« 

A10=-0. 19305X10-8 
A12= 0. 64356 X lO'^ 

[0 0 6 1] [H 1 1 
£ = 1 . 0000 
A4=-0. 77638 X 10-* 

A6=-0. 19672 X lO-® 

A8=-0. 32820 X 10'2 
A10= 0. 12669X10-8 
A12=-0. 14787X10-*® 

[0 0 6 2 ] 



f=39.1~72.9~144.8, FN0=5. 6~9. 1~12. 7 
[iPllLhffiraig] 



rl= 


-72.328 


















dl= 


1.200 


Nl=l. 84666 


V 


1= 


23.83 


r2= - 


-137, 726 


















d2= 


0.500 










r3= 


14. 125 


















d3= 


2.045 


N2=l. 48749 


V 


2= 


70.44 


r4= 


30.006 


















d4= 


4.191- 


-10.093—13, 915 




r5*= 


15.799 


















d5= 


1.200 


N3=l. 52200 


V 


3= 


52.20 


r6*= 


8.429 


















d6= 


1.730 










r7= 


59. 090 


















d7= 


4. 200 


N4=l. 48749 


V 


4= 


70.44 


r8^ 


-9.993 


















d8= 


0.500 










r9= 


oo(SP) 


















d9= 


12. 624'-6. 722-<2. 900 








rlO*= 


=-18. 950 


















dlO= 


3.399 


N5=l. 58340 


V 


5= 


30. 23 


rll*= 


=-12.131 


















dll= 


0.706 










rl2= 


-10,426 


















dl2= 


1.000 


N6=l. 77250 


V 


6= 


49.62 


rl3=- 


-130. 118 















[0 0 6 3] [H5ffi(r5)OT^3^ffiv^— :?] 

£ = 1. 0000 
A4=-0. 14697 X 10-2 
A6=-0. 60080 X 10-5 
A8= 0. 16278 X 10-5 
A10=-0. 66581X10-2 
A12= 0.98490X10-8 

[0 0 6 4] [^6ffi(r6)(7)^3^ffi^— ;?] 

£ = 1 . 0000 
A4=-0. 15435 X 10-2 
A6=-0. 37914X10-5 
A8= 0.20368X10-5 
A10=-0. 90402X10-2 
A12= 0. 14307 X 10-8 

[0 0 6 5] [H 1 0®(rl0)®##3*®^— 

£ = 1. 0000 

A4= 0.29712X10-“ 

A6=-0. 27572 X 10-5 
A8= 0. 1 1323X10-8 
A10=-0. 17695 X 10-8 
A12= 0. 67120 X 10-‘* 

[0 0 6 6] 1 1 ®(rll)c0^3^ffi7^— ^2] 




t) 



( 10 ) 



#Pg2 000-275524 



£ = 1 . 0000 

A4=-0. 78454 XIO-* 

A6= 0. 39948 X 
A8=-0. 42293 X lO’^ 

A10= 0. 12104 X 10'* 

A12=-0. 12229 X lO”*® 

[0 0 6 7] 

f=39.1~72.9~144.8, FN0=5. 6~9. 1~12. 7 











rl= -56.828 


dl= 


1. 000 


Nl=l. 84666 


vl= 23.78 


r2= -91,058 


d2= 


0.100 






r3= 14. 600 


d3= 


2.414 


N2=l. 48749 


v2= 70.44 


r4= 31. 189 












d4= 


3.447~9.227~12.952 


r5*= 15. 088 


d5= 


1. 000 


N3=l. 52200 


v3= 52.20 


r6*= 8.132 


d6= 


2.799 






r7= 41.717 


d7= 


1.000 


N4=l. 84666 


v4= 23.78 


r8= 40.852 


d8= 


3.500 


N5=l. 48749 


v5= 70.44 


r9= -10.638 


d9= 


0. 800 






rlO= oo(SP) 












dl0=12. 105~6. 325~2. 600 




rll*=-19.892 


dll= 


3.048 


N6=l. 58340 


v6= 30.23 


rl2*=-13.063 


dl2= 


1.500 






rl3= -10.051 


dl3= 


1. 000 


N7=l. 75450 


1/7= 51.57 


rl4=-108.773 











£ = 1 . 0000 
A4=-0. 15458 X 10-2 
A6= 0. 13735 X lO'^ 

A8= 0. 68340 X 10-« 

A10=-0. 36436 X 
A12= 0. 55351 X 10-9 

[0 0 6 9] [H6B(r6)«#^^ffi^— >$!■] 
£ = 1. 0000 
A4=-0. 16501 X 10-2 
A6= 0. 19025 X lO-i 
A8= 0.69640X10-8 
A10=-0. 43104X10-2 
A12= 0.69710X10-9 

[0 0 7 0] [Ml l®(rll)O^^S5^— 
£ = 1 . 0000 
A4= 0. 67510X10-* 

A6=-0. 22897 X 10-® 

A8= 0. 11409X10-8 
A10=-0. 18087X10-* 

A12= 0. 66847 X 10-» 

[0 0 7 1] [Ml 2ffi,(rl2)(7)^^®^— 
£ = 1. 0000 
A4=-0. 10189X10-3 
A6=-0. 91581 X 10-8 
A8=-0. 15057 X 10-9 
A10= 0.61765X10-9 
A12=-0. 97779 X 10-“ 

[0 0 7 2] 

[^ 1 ] 



[0 0 6 8] [M5ffi(r5)co#^®^— 




( 11 ) 



#13 2 0 0 0 






m 

m 


0) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


TLW/Y • 


f2/fW 


f3/fff 


B 3T 


0 2N/0 2P 


TL23/TU1 


0 3P/0 3N 


(CRI-CR2) 

(CR1+CR2) 


1 


1.99 


0. 773 


-0. 505 


5. 21 


-0. 400 


0. 310 


-0.279 


0. 318 


2 


i. 99 


0. 778 


-0. 509 


5. 15 


-0. 462 


0,313 


-0. 267 


0. 273 


3 


2. 08 


0. 766 


-0, 499 


5. 17 


>0.520 


0.297 


-0. 292 


0.237 


4 


2. 03 


0. 779 


-0. 507 


5. 16 


-0. 512 


0.308 


-0. 299 


0. 240 


5 


2.01 


0. 761 


-0. 501 


5. 29 


-0. 488 


0. 302 


-0. 302 


0. 219 


6 


2. 03 


0. 746 


-0. 491 


5. 28 


-0.505 


0.294 


-0. 263 


0. 207 



[0 0 7 31 

A u C t d5-c?# 

[01] 

[0 2 ] fS2(omM<omm(^Mm2)<oi'>'xm^mo 

[03] H3<D|^JS(?5)i^®(||JS^!|3)(OU>'Xffl^0„ 

[04] m4(DmM<om^(MMm4)<Di'>'xm^mo 
[0 5 ] m5<omm(^mm(mmm5)<D\^>':^m^mo. 

[0 6 ] 

[0 7] 1 <75IR^0O 

[08] 2 COlCt^0„ 



[0 9] HJStfll 3 CO1R^0„ 

[010] *Jg0iJ 4 roite^0o 

[011] mMm 5 <^jRii0„ 

[012] 6 cDiix^0o 

in^(Dmm] 

Grl -SlSP 
Gr2 ■■■m2m 
LN2---lkCOy<l7—(D^:}^ 
LP2—jE<7:>y<U —<D^^ 

SP ‘-^<0 
Gr3 -^3*^ 

LP3•••EcO^^°I7 — (D^5^■ 





(15) 



2000-275524 



[mil] 



[m 1 2 ] 



R03-6.6Q 



CW3 



SC 



0«E 

mm 

FN0-9.1Q 



CM] 



SC 



H3.S D.S 

mm 

FNO-12.70 




r-21.S 



1 



-O.s 0.S 

r-ai.B 




Y' -21.6 







-DM 

-D5 



-6.0 S.O 

S % 

Y’-21.6 



6.0 

% 



r - 21.6 



mm 






5JO 

% 



FNQ-6.60 



cw] 



a: 



-0.5 D.& 

mm 

FMl-9.10 

/ 



CM] 



5C 



-0.5 0.5 

mm 

FNO-12,70 



K 



CT3 



-d 

-3C 



-0.5 0.5 




-o.s 0.S 
r -21. B 




Y--21 .6 



-DM 

-D5 



Y*-21.B 



•6.0 S.O 

$ ^ % 



-5,0 S.O 

^ ^ 

Y'-2l.S 



-o.s 0.5 



5.0 

% 



^ n V' 



(72) MA 



— A(##) 



2H087 KA02 PA06 
PB07 QA03 
QA26 QA37 
RA12 RA13 
SA20 SA62 
SB13 SB14 



PA17 PA18 PB06 
QA07 QA17 QA21 
QA41 QA45 RA05 
RA36 SA13 SA16 
SA63 SA64 SB03 
SB23 



J 




